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1. Introduction

At RAN3#81 meeting, RAN3 has received an LS from SA2 in [5] where SA2 explains the advantages of the corresponding 5.1.2.3.1 solution and requests RAN groups for support.  

At RA3#81bis, RAN3 further received a second LS from SA2 in [6] where SA2 asks RAN3 to specify the necessary S1 protocol with respect to RAN2 result.
Parameters like the user inactivity timer and the connected DRX timer are currently determined locally at the eNB. Within solution 5.1.2.3.1 SA2 specified in TR 23.887 [1] a new CN assistance information procedure over S1AP enabling the eNB to optimize the setting of these parameters in order to reduce the frequency of idle-active transitions, minimize network signaling, and save UE battery consumption. 
Even if RAN2 is leading this work, the following sections investigate the RAN3 related parameters that would be beneficial to be provided as part of this CN assistance procedure over S1AP.

2. RAN challenges of keeping UEs in connected mode

Keeping the UEs longer in connected mode impact eNB memory capacity in order to keep all contexts, the control channel dimensioning to address a large number of UEs may be inefficient for fast moving UEs because the HO signaling could increase (even more than the signaling of RRC connection establishment). Therefore the duration stay in connected mode must be optimized based on UE characteristics such as velocity, packet inter arrival time and through adequate setting of the user inactivity timer.

3. Description of the proposal
3.1  Optimization based on the inactivity timer
We can find that the signaling to initiate a new RRC connection establishment is not that much larger than the signaling in a handover procedure [4]. If there is more than one handover procedure before the inactivity timer expires, the more the signaling overhead would be. 

Therefore, to optimize the trade-off between UE velocity and packet inter-arrival time, two user Inactivity Timers, short value and long value, are proposed as the assistance information for assisting eNB in efficient decision making to keep UE in connected or idle mode. If the Short Inactivity Timer expires, the connected mode is immediately terminated when eNB decides the UE needs to perform handover ahead of the Long Inactivity Timer expiring.
When the handover will happen immediately and there is no data to be handed over, to keep the UE in connected mode is not valuable for the purpose of signaling saving. This scheme optimize the time of keeping UE in connected mode which does not require a prediction about the UE mobility.

Based on above scheme, the RRC connection could be released before the Long Inactivity Timer expires. If this case happens often, the HO happens more often than expected. Then it is also proposed to let the eNB sends the “elapsed inactivity period” in the S1 UE Release Request message  to the CN together with the specific cause value “Handover triggered” so that CN can differentiate this case from a normal release. CN can not only echo back this “elapsed inactivity period” at the next connection, it can also recommend “user inactivity” timers to the eNB based on the statistics of the “elapsed inactivity periods” received from the eNBs over a time period combined with its measurement of duration spent in idle mode.
Proposal 1: we propose that the eNB sends to the MME in UE Context Release Request message the following parameters:
· Short and Long user inactivity timers that have been used,
· Elapsed inactivity period prior to the release (when release not due to inactivity)
And at next idle-active transition we propose that the MME provides back these values or statistics of these values to the next eNB and/or provides itself recommendation of the Short and Long Timer values updated by its own statistics analysis of these values.
Proposal 2: we propose that at next UE Init Context Setup, the same parameters are sent from MME to eNB:

3.2 Optimization based on velocity
Further optimizations based on the UE velocity estimate are also useful information e.g. MSE (Mobility Sate Estimate) directly provided to the eNB at RRC connection setup as part of the Hetnet RAN2 WID. Depending on RAN2 decision for MSE enhancement in hetnet WID, it may also be useful for the MME to provide the UE History Information from the previous connections to a new eNB when UE goes connected. 
Proposal 3: we propose that the eNB sends to the MME in the UE Context Release message the UE History Information and the MME sends it back to eNB at the next UE Initial Context Setup.
3.3 Time-stamping of the information
Besides, it is useful that when a new eNB receives information from the MME from previous eNBs it can assess how relevant it is. This leads to proposal 4: 
Proposal 4: at S1 UE Context Release, the eNB provides an eNB ID and a timestamp. The MME can echo them back when providing the RAN information to next eNB at next S1 UE Context Setup. This value is used by eNB to make a better estimate of the inactivity period. It can also use this information to evaluate how relevant the received information is e.g. if it is same eNB and short period of time since the past data the information is more applicable than if it is another eNB and a long time. 
4. Call flow of the proposal
Figure 1 provides an example call flow showing the proposed RAN assistance information provided by RAN to MME at S1 call release and the CN assistance information provided by MME to RAN at S1 context setup.
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Figure 1: Core Network assisted eNB parameters tuning for small data transfer

5. Conclusion

It is proposed, based on received SA2 LS in [6], that the following RAN3 related parameters are considered for the CN assistance information procedure described in TR23.887 by SA2:
Proposal 1: we propose that the eNB sends to the MME in the UE Context Release Request message the following parameters:
· Short and Long user inactivity timers that have been used,
· Elapsed inactivity period prior to the release (when release not due to inactivity)

Proposal 2: we propose that at the next UE Initial Context Setup, the same parameters are sent back from the MME to the eNB:
Proposal 3: we propose that the eNB sends to the MME in the UE Context Release message the UE History Information and the MME sends it back to eNB at the next UE Initial Context Setup.
Proposal 4: at S1 release, the eNB provides an eNB ID and a timestamp. The MME can echo them back when providing the RAN information to next eNB at next S1 context setup. This value is used by eNB to make a better estimate of the inactivity period. It can also use this information to evaluate how relevant the received information is e.g. if it is same eNB and short period of time since the past data the information is more applicable than if it is another eNB and a long time. 
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